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Amendment of the Abstract. 

ABSTRACT OF THE DISCLOSURE 



A method for in situ measurement of strain and temperature of m e tal and composite tubulor f 3 located in 
the marine environment using optical fiber techniques including Optioal Time Domain Roflootromotry 
(OTDR) or Bragg Diffraction Gratings. Th e method provides th e capability to mak e axial, 
circumf e rential and off axis strain m e asurements on the body of the riser and in the metal to composit e 
joint region. Through engine e ring analysis of optioal strain measurements, the m e thod provides th e 
capability to determine th e b e nding strain and frequency of Vort e x Induced Vibrations (VTV) imposed 
by ocean currents. Optioal fib e rs of e ith e r glass or polym e rio composition are located on th e outsid e of 
m e tal or oomposit e risers following fabrication and bond e d directly to the out e r surface of th e ris e r 
structural body and encapsulated in an outer protective cov e r. Strain measurem e nts are transmitted to th e 
surfac e either by a continuous optioal fiber light path or by t e lemetry of a digitiz e d sig nal 

A method is described using optical fiber technology to measure the vibration characteristics of long 
slender structures subjected to dynamic disturbances imposed by water or wind generated loads. The 
method is based on making bending strain measurements at selected locations along the length of long 
slender structures such as marine risers or large ropes using fiber optics technology including Optical 
Time Domain Reflectometry and Bragg diffraction gratings. Engineering interpretation of information 
obtained from bending strains determines the vibration characteristics including frequency, amplitude, 
and wave length. Maximum bending strain measurements assess pending structural damage. One 
application is measurement of vortex induced vibrations (VTV) response of marine risers. The fiber 
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optics based method is also applicable to the measurement of the bending characteristics of spoolable 
pipe using plastic optical fibers which can be interpreted to assess the pipe structural integrity and to 
prevent lock-up during deployment into a small diameter annulus. 
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